The sterol C-14 reductase encoded by the Neurospora crassa erg-3 gene: essential charged and polar residues identified by site-specific mutagenesis.
Sterol C-14 reductase catalyses the reduction of the Delta(14,15) bond in intermediates in the sterol biosynthesis pathway using NADPH as a cofactor. We have undertaken a systematic site-directed mutational analysis of all the conserved charged and potentially proton-donating residues of the sterol C-14 reductase from Neurospora crassa. The effect of each mutation was determined using an in vivo assay based on the complementation of the corresponding N. crassa mutant ( erg-3). The non-complementing mutations were also tested in the erg24 mutant of Saccharomyces cervisiae. The results are discussed with reference to the predicted topology of the enzyme and to its proposed catalytic mechanism, which involves addition of a proton from an appropriately positioned charged or polar residue to the substrate double bond, followed by addition of hydride ion from NADPH.